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ABSTRACT 


102 profiles of conductivity, temperature, and depth (pressure) (CTD) 


were taken in the JASIN area northwest of Scotland in July-September 1978. 
These stations consisted of single and yo-yo profiles. The data set 


includes 14 stations taken near Anton Dohrn Seamount at 57°30'N, 11°W. 
Plotted profiles of temperature, salinity, sigma-theta, and buoyancy 
frequency, and a listing of the data, are included for most stations. 
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INTRODUCTION 


The Joint Air-Sea Interaction Project (JASIN) was a multi-national 


program initiated in 1966 by the Royal Meteorological Society (U.K.); its 


major field experiment was in July-September 1978 northwest of Scotland near 
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the Rockall Trough. Some 14 ships, 4 aircraft, 9 countries, and three-score 

& principal investigators participated. 
é Pollard (1978) gives a summary of the overall JASIN 1978 plans, 
Briscoe (1979) describes the participation of the R/V Atlantis-II (A-II), 
Tarbell, et al. (1979) present the current meter and wind recorder data from 
the Woods Hole moorings, and Briscoe, et al. (1979) discuss the moored and 
shipborne surface meteorological measurements from the A-II. 

A Neil Brown Instrument Systems (NBIS) Conductivity-Temperature-Depth 
(CTD) profiler was used on the A-II to obtain hydrographic profiles 
primarily for the purposes of water-mass identification (Are we near a 
front? Which side?) and calculation of the buoyancy, or Brunt-Vdis4la, 
frequency; the latter quantity is basic to the internal wave observations 
that were the focus of much of the work of the A-II (c.f., Pollard, 1978; 
Briscoe, 1979). 

This data report presents preliminary plots and listings of the 102 
CTD stations made on cruise 102 of the R/V Atlantis-II. All but 14 of the 
stations were made within 75 km of the intensive mooring array (see below); 
those 14 were made over Anton Dohrn Seamount during transit to and from the 
port of Glasgow between legs of the cruise. The stations were calibrated 
and plotted on the A-II during passage from the JASIN area back to Woods 
Hole at the end of the cruise. The presentation is preliminary in the sense 


that the data editing has been minimal and the vertical resolution is 


coarse; calibrations, however, are complete. 

Some of the stations are yo-yo profiles; that is, the CTD entered the 
water and several (maximum 30) down-and-up profiles were made before the CTD 
exited the water. Only the first down-trace of each station, yo-yo or 
normal, is shown here. 


Cruise Area and Stations 


Figure 1 shows the overall JASIN area, the detail in the Fixed 
Intensive Array (FIA) where the W.H.O.1. moorings Wl, W2, and W3 were 
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located, and three CTD areas that are expanded in the next three figures. 


The R/V Atlantis-II (cruise 102) ship operations were: 4 
Leg 1: 25 July 1978 depart Glasgow 
27 July 1978 arrive JASIN area 
13 August depart JASIN area 
14-15 August work at Anton Dohrn Seamount 
16 August arrive Glasgow 
Leg 2: 21 August depart Glasgow 
22-23 August work at Anton Dohrn Seamount 
24 August arrive JASIN area 
7 September depart JASIN area 
21 September arrive Woods Hole 


Figure 2 (Figure 3) shows the Leg 1 (Leg 2) CTD stations except for 
the last (first) 7, which were at Anton Dohrn Seamount and are shown in 
Figure 4. For single stations, the position shown is that at the beginning 
of the profile; for yo-yo stations, the open circles show the beginning and 
ené@ positions. All navigation was by Loran-C validated as often as possible 
by satellite fixes. 

Several CID sections were made, notably stations 14-24 (northwest to 
southeast) on Leg 1, stations 59-62 plus 74-79 (west to east) on Leg 2, and 
stations 81-84 plus 67-72 (south to north) also on Leg 2. The purpose of 
these sections was to examine the large-scale Temperature-Salinity 
variations; see Figure 5 below. 

The fold-out table at the end of this report lists each stations, its 
time and position at the beginning and end of the profile, the maximum depth 
reached, number of down-ups if it was a yo-yo station, the number of rosette 
calibration bottles taken (see below), and any comments as to the purpose of 
that station. | 
CTD _ Instrument | 

The Neil Brown Instrument Systems (NBIS) conductivity-temperature- | 
depth (i.e., pressure) profiler was used for these data. The basic 


instrument is described in Brown (1974), its technical deteig in Brown and | 
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Figure 1: JASIN area with 3 CTD regions displayed. 
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Figure 2: Location of CTD stations during Leg 1. 
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Figure 3: Location of CTD stations during Leg 2. 
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Location of CTD stations at Anton Dohrn Seamount. 
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Morrison (1978), the newest tape format in Millard, et al. (1978), and the 


basic data handling and calibration in Fofonoff, et al. (1974). 


Operations 

Although a few profiles were made to full depth (approximately 
1500 m), most went to only 1000-1100 m. A rosette water sampler was fired 
at operator-selected depths on the up-trace to obtain water samples for 
salinity calibrations (see below). 

The yo-yo stations were usually hdlf-hourly casts (i.e., a down-trace 
was started every 30 minutes) although 10 and 15 minutes were also tried. 
On the yo-yo stations, water samples were taken on the last up-trace. 

Two different CTD probes were available: serial numbers 001 and 003; 
only the latter was actually used. 

On each station a monitor plot of temperature and salinity versus 
pressure was generated by the Hewlett-Packard 2100 shipboard computer 
system; also, a listing of various derived variables at coarse vertical 
Spacing was printed. For these salinity calculations, a nominal 
conductivity value was used. 

During the two-week transit to Woods Hole from the JASIN area, 7-21 
September 1978, a display program edited the stations and generated 
temperature, salinity, sigma-theta, buoyancy frequency versus pressure 
plots, and a tape with listing of nine logged and derived variables. After 
the cruise, a Xerox Corporation Sigma 7 computer at Woods Hole Oceanographic 


Institution was used to decode and output these listings. 


Calibration and Data Quality 

A rosette sampler was mounted on the CTD with 1] bottles to obtain 
salinity calibration data. These water samples were analysed using a 
Guildline "Autosal" Salinometer at sea. The CTD stations were calibrated by 
changing the conductivity correction ratio for each profile until the CTD 
values as a group matched the water samples as closely as possible for each 
individual station. A summary of the histogram of salinity differences 
(= salinity from rosette - salinity from CTD) for about half the stations 


(433 bottles) shows a mean of zero (0.001%, resolution); 83 percent of the 
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samples were within +0.003%,, 67 percent of the samples were within +0.002%,, 
and 96 percent of the samples fell within +0.006%.. 


Data Presentation 

The profiles shown in the data section were traced from original 
computer plots. There is an inherent smoothing in this procedure, although 
the draftsperson was instructed to follow the traces as closely as possible 
except for single-point glitches which were to be ignored and the line drawn 
smoothly through. Many-point data problems were simply left as blanks 
(e.g., near 800 dbars in station 50, and several places in station 68). The 
numerical listings were edited separately from the plotted profiles; values 
were only removed from the listings, never inserted. 

Consequently, there may not be one-to-one correspondence between the 
plots and the listings in the vicinity of suspected bad points. 

Some of the stations were deeper and/or plotted/listed to a greater 
resolution, especially for the calculation of buoyancy frequency. For 
example, stations 9 and 10 have a completely different resolution for the 
buoyancy frequency plot; the small fluctuations are spurious artifacts of 
the calculation scheme and of the effectiveness of the simple lag-correction 
technique used to compensate for the slow temperature sensor compared to the 
fast conductivity sensor. Negative values of buoyancy frequency are, in 
general, meaningless and signify a calculated but probably not real density 


inversion. 


Temperature-Salinity Structure 
Figures 5a, b, and c show temperature plotted versus salinity for 


three selected sections: the diagonal stations from northwest-to-southeast 
in Leg 1 (Figure 5a), and the west-to-east (Figure 5b) and north-to-south 
(Figure 5c) sections in Leg 2. 

The significant feature is the appearance of two branches for 
temperatures above 9°C, which suggests the presence of two distinct water 
masses. To illustrate this further, Figure 6 plots the spatial distribution 


of salinity on the 10°C surface. For Leg 1 (Figure 6a) the 32.25 and 
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35.30%, contours are shown, but for Leg 2 (Figure 6b) only the 35.30%ho 


contour is shown because the station density is too low to be more 


definitive. 


Mean Buoyancy-Frequency Profile 
A mean buoyancy-frequency [denoted N(z)] profile is given in Figure 7 


and listed in Table 1. The profile is calculated from stations 9, 18, 19, 
35, 63, 64, 65, 67, 68, 73, 85, 86, 87, 88, 89, 90, and 92. All are within 
15 km of the W.H.O.I. moorings; the first four are from Leg 1, the rest from 
Leg 2. 

The data for these 17 stations, as listed in this report, were merged 
and then edited: negative points and points differing from their neighbors 
by more than 80 percent were replaced by a linear interpolation of the 
squared buoyancy frequency. The edited profile was smoothed to 5 dbar 
intervals in the top 200 dbar and 15 dbar intervals below that. Finally, 
five bottom values of buoyancy frequency from station 62 were patched on 
below 1368 dbar to give a profile to 1495 dbar (full depth). There are 119 
points in the final profile. 
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Figure 7: Mean Buoyancy - Frequency Profile. 
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Table 1] 


) Mean Buoyancy Frequency Profile 


a Ahk 


Depth N(z) Depth N(z) Depth N(z) 
(dbar) (cph) (dbar) _ (cph) (dbar) (cph) 
15 1.884 240 721 840 1.284 
20 3.443 255 772 855 1.178 
25 2.448 270 713 870 1.099 
30 6.927 285 875 885 1.322 
35 5.762 300 561 900 1.504 
40 6.524 315 733 915 1.176 
45 8.059 330 — 865 930 1.460 
a 50 6.325 345 -645 945 1.508 
55 6.726 360 -898 960 1.532 
60 5.756 375 -690 975 1.413 
65 4.589 390 526 990 1.572 
70 3.334 405 745 1005 1.004 
75 3.400 420 538 1020 1.467 
80 3.357 435 494 1035 1.462 
85 2.639 450 611 1050 1.030 
90 3.027 465 528 1065 2.012 
95 2.583 480 318 1080 1.516 
100 2.710 495 685 1095 1.566 
105 2.254 510 551 1110 1.574 
110 2.030 525 631 1125 1.611 
115 1.788 540 623 1140 1.577 
120 1.652 555 548 1155 1.459 
125 2.371 570 2547 1170 1.573 
130 3.072 585 591 1185 1.479 
135 2.324 600 559 1200 1.239 
140 1.534 615 482 1215 1.142 
145 1.474 630 596 1230 1. 288 
150 1.691 645 458 1245 1.165 
155 537 660 842 1260 1.163 
160 2.271 675 -610 1275 1.257 
165 1.321 690 859 1290 1.313 
170 1.533 705 764 1305 1.325 
175 1.277 720 801 1320 1.314 
180 1.138 735 2-694 1335 1.218 
185 1.051 750 741 1367 1.525 
190 1.141 765 1.289 1401 1.053 
195 1.404 780 949 1435 695 | 
200 «736 795 1.022 1469 1.073 | 
210 0774 810 753 1495 1.291 
225 942 825 1.181 
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